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PREFACE 


The work described in this report was performed by the Engineering 
Mechanics Division of the Jet Propulsion Laboratory. 
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I. INTRODUCTION 


Volume I of this report deals with the analysis for the determination 
of the plotted functions presented in this document. Figures A1 to A54 
herein represent acceleration flight data of five Centaur Main Engine 
Cutoff (MECO) events and selected gimbal axis forcing functions. The 
Centaur flight numbers and associate spacecraft are given in Table 1. The 
Centaur gimbal axis forcing functions for the two Mariner Mars *69 flights 
(Mariners VI and VH) derived from the corresponding field joint accelera- 
tion flight data are presented. Selected components of the forcing functions 
derived from acceleration flight data for the OAO-II and ATS spacecraft 
are also presented. 
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Table 1. Centaur Flight Number s, As sociated Spacecraft 
Vehicles and Launch Dates 


Flight 

Spacecraft 

Launch date 

AC-16 

OAO-II 

Dec. 8, 1968 

AC-17 

ATS 

Aug. 10, 1968 

AC-18 

ATS 

Aug. 12, 1969 

AC-19 

Mariner VII 

March 27, 1969 

AC-20 

Mariner VI 

Feb. 25, 1969 
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Fig. Al. Gridpoint 12, Acceleration response in X — Direction obtained from 
Mariner VII - Atlas /Centaur (AC- 19) MECO flight data. 
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Fig. A2. Gridpoint 12, Acceleration response in Y — Direction obtained from 
Mariner VII — Atlas /Centaur (AC- 19) MECO flight data. 
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Fig. A3. Gridpoint 12, Acceleration response in Z — Direction obtained from 
Mariner VII — Atlas /Centaur (AC- 19) MECO flight data. 
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Fig. A5. Gridpoint 12, Rotational res 
Mariner YII — Atlas /Centan: 
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Fig. A6. Gridpoint 12, Torsional response in 0 Z — Direction obtained from 
Mariner YII — Atlas /Centaur (AC-19) MECO flight data. 
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Fig. A7. Gridpoint 12, Acceleration response in X-direction at top of 
adapter obtained from Mariner VI- -Atla s/Centaur (AC-20) 
ME CO flight data 
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Fig. A8. Gridpoint 12, Acceleration response in Y~direction at top of 
adapter obtained from Mariner VI- -Atla s/Centaur (AC-20) 
ME CO flight data 
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Fig. A9. Gridpoint 12, Acceleration response in Z -direction at top of 
adapter obtained from Mariner VI- -Atlas/Centaur (AC-20) 
ME CO flight data 
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Fig. A10. Gridpoint 12, Rotational response in 0 x -direction at top of 
adapter obtained from Mariner VI- -Atlas/Centaur (AC-20) 
ME CO flight data' 
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Fig. All. Gridpoint 12, Rotational response in 0y-direction at top of 
adapter obtained from Mariner VI- -Atlas/ Centaur (AC-20) 
ME CO flight data 
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Fig. A12. Gridpoint 12, Torsional response in 9 z -direction at top of 
adapter obtained from Mariner VI- -Atla s/Centaur (AC-20) 
ME CO flight data 
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Fig. A 15. Gridpoint 67, Centaur Gimbal Axis Forcing function in Z 
derived from Mariner VII (AC- 19) MECO flight data. 
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Fig. A16. 


Gridpoint 67, Centaur Gimbal Axis Moment function in 0 X 
derived from Mariner YII (AC- 19) MECO flight data. 
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Fig. A17. Gridpoint 67, Centaur Gimbal Axis Moment function in 0 y — Dir ection 
derived from Mariner VII (AC- 19) MECO flight data. 
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Fig. A18. 


Gridpoint 67, Centaur Gimbal Axis Torque function in 0 2 
derived from Mariner VII (AC- 19) MECO flight data. 
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Fig. A19. 


Gridpoint 67, Centaur Gimbal Axis Forcing function in X 
Derived from Mariner VI (AC-20) MECO flight data. 
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Fig, A20, Gridpoint 67, Centaur Gimbal Axis Forcing function in Y - Direction- 
Derived from Mariner VI (AC -20) MECO flight data. 
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Fig. A21. 


Gridpoint 67, Centaur Gimbal Axis Forcing function in Z - Direction 
Derived from Mariner VI (AC -20) MECO flight data. 
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Fig. A22 ; Gridpoint 67, Centaur Gimbal Axis Moment function in 0 X - Direction 
Derived from Mariner VI (AC-20) MECO flight data. 
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Fig. A23. Gridpoint 67, Centaur Gimbal Axis Moment function in 6y - Direction 
Derived from Mariner VI (AC -20) MECO flight data. 
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Fig. ,A24. 


Gridpoint 67, Centaur Gimbal Axis Torque function in 0 2 - Direction 
Derived from Mariner VI (AC -20) MECO flight data. 
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Fig. A25. Gridpoint 12, Acceleration response in X-direction at top of 
transition adapter obtained from the Orbiting Astronomical 
Observatory- -Atlas/Centaur (AC-16) M'ECO flight data 
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Fig. A26. Gridpoint 12, Acceleration response in Y-direction at top of 
transition adapter obtained from the Orbiting Astronomical 
Observatory- -Atlas/Centaur (AC-16) MECO flight data 
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Fig. A27. Gridpoint 12, Acceleration response in Z-direction at top of 
transition adapter obtained from the Orbiting Astronomical 
Observatory--Atlas/Centaur (AC- 16) MECO flight data 
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Fig. A28. Gridpoint 12, Rotational response in 0 x -direction at top of 
transition adapter obtained from the Orbiting Astronomical 
Observatory--Atlas/Centaur (AC-16) MECO flight data 
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Fig. A29. Gridpoint 12, Rotational response in 9y-direction at top of 
transition adapter obtained from the Orbiting Astronomical 
Observatory- -Atlas/Centaur (AC-16) MECO flight data 
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Fig. A30. Gridpoint 12, Torsional response in 0 z -direction at top of 
transition adapter obtained from the Orbiting Astronomical 
Observatory- -Atla s/Centaur (AC-16) MECO flight data 


32 


JPL Technical Memorandum 33-487, Yol. II 


it '(i)3 m v'ii '(3)3 30 smnaow 



4.0 
7 
5 

4 

3 
2 

3.0 
7 

5 

4 
3 
2 


2.0 

7 

5 

4 

3 

2 

1.0 

7 

5 

• 4 
3 
2 

0.0 

0 10 20 30 40 50 60 70 SO 90 100 

FREQUENCY, Hz 



A. G IMBAL FO RCE, TIME H ISTORY 

B. G IMBAL FORCE, FOURIER TRANSFORM, MOCULUS 

C. GJMBAL FORCE, FOURIER TRANSFORM PHASE ANGLE 



0 10 20 30 40 50 60 70 80 90 100 

FREQUENCY, Hz 


Fig. A31. 


Gridpoint 67, Centaur Gimbal Axis Forcing function in X - Direction 
Derived from OAO - Centaur (AC- 16) flight data. 
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Fig. A32. 


Gridpoint 67, Centaur Gimbal Axis Forcing function in Y - Direction 
Derived from OAO - Centaur (AC- 16) flight data. 
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Fig. A33. Gridpoint 67, Centaur Gimbal Axis Forcing function in Z - Direction 
Derived from OAO - Centaur (AC- 16) flight data. 
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Gridpoint 12, Acceleration response in X-direction at top of 
forward payload adapter obtained from the Application Technology 
Sate llite --Atla s/Centaur (AC-17) MECO flight data 
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Fig. A35. Gridpoint 12, Acceleration response in Y-direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite --Atla s/Centaur (AC-17) MECO flight data 
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Fig. A36, Gridpoint 12, Acceleration response in Z-direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite- -Atlas/Centaur (AC-17) MECO flight data 
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Fig. A37. Gridpoint 12, Rotational response in ©^-direction at top of 

forward payload adapter obtained from the Application Technology 
Sate llite~-Atla s/Centaur (AC-17) MECO flight data 
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Fig. A38. Gridpoint 12, Rotational response in 0y-direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite- -Atlas /Centaur (AC-17) MECO flight- data 
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Fig. A39. Gridpoint 12, Torsional response in 0 z -direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite--Atlas/Centaur (AC- 17) ME CO flight data 
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Fig. A40. Gridpoint 12, Acceleration response in X-di'rection at top of 

forward payload adapter obtained from the Application Technology 
Satellite- -Atla s/Centaur (AC- 18) MECO-I flight data 
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Fig. A41. Gridpoint 12, Acceleration response in Y-direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite- -Atlas/Centaur (AC-18) MECO-I flight data 
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Fig. A42. Gridpoint 12, Acceleration response in Z-direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite--Atlas/Centaur (AC-18) MECO flight data 
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Fig. A43. Gridpoint 12, Rotational response in 0 X - direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite--Atlas/Centaur (AC-18) MECO flight data 
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Fig. A44. Gridpoint 12, Rotational response in 8y-direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite- -Atlas/Centaur (AC-18) ME CO-I flight data 
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Fig. A45. Gridpoint 12, Torsional response in 0 z -direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite- -Atlas/Centaur (AC-18) MECO-II flight data 
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Fig. A46. Gridpoint 12, Acceleration response in X-direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite- -Atla s/Centaur (AC-18) ME CO -XI flight data 
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Fig. A47. Gridpoint 12, Acceleration response in Y-direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite--Atlas/Centaur (AC-18) ME CO-II flight data 
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Fig. A48. Gridpoint 12, Acceleration response in Z-direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite - -Atlas/Centaur (AC-18) ME CO- II flight data 
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Fig. A49. Gridpoint 12, Rotational response in 0 x ~direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite- -Atlas/ Centaur (AC-18) MECO-II flight data 
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Fig. A50. Gridpoint 12, Rotational response in the 9 -direction at top of 

forward payload adapter obtained from the y Application Technology 
Satellite- -Atlas/Centaur (AC-18) ME CO- II flight data 


52 


T"PT. TprhmVa 1 r>r^ nrlnm ^^—487 Vol* II 


3oi/fxi '(j)a jo smnaow 


2 . 0 | 


It 0.0 



0,4 0.6 0.8 

TIM^, sec 


1.2 1.4 


A. TORSIONAL RESPONSE, TIME HISTORY 

B. TORS [O NAL RE5PO N5E, FOUR! ER TRAN SFORM 

C. TORS 1 0 N AL RESPO NS E, FOUR! ER TRANSFORM, P H AS E AN GL E 




Fig. A51. Gridpoint 12, Torsional response in 0 z -direction at top of 

forward payload adapter obtained from the Application Technology 
Satellite --Atlas/Centaur (AC-18) ME CO-II flight data 
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Fig. A53. Gridpoint 67, Centaur gimbal axis forcing function in Y-direction 

derived from Mariner VI--Atlas/Centaur (AC-ZO)'MECO flight data 
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